In this study a new approach for planning Micro-Catchment Water Harvesting (M.C.W.H.) systems for irrigation in 3 semi-arid regions such as the Aegean islands, is presented. M.C.W.H. is a cheap solution for constructing irrigation 4 infrastructure with zero energy cost in regions where water is scarce. The proposed approach introduces simple linear 5 relationships for estimating the annual volume of water Vs collected mainly from the CA (Contributing Area), stored 6 in the root zone (Infiltration Basin, IB), according to the annual rainfall and runoff depths, after having determined 7 the ratio of areas of micro-catchment (MC) components i.e. λ= ΑCA/ΑΙΒ and its whole area AMC. This procedure was 8 applied in Paros island of the Cyclades complex in the middle of the Aegean sea in east Mediterranean. Besides, 9
runoff data. Paros island of Cyclades in the middle of the Aegean sea was selected as region of 40 application. The proposed approach can also be used without any changes, in arid environments. 41
METHODS

42
For determining design criteria in a M.C.W.H. system, the following was considered: 43 1. Based on measured annual rainfall data, design rainfall for a given return period (i.e. T=8 44 years, FAO 1991) is derived. 45 2. From the design rainfall, annual runoff is calculated via SCS-CN model (SCS 2004) . The 46 latter has the advantage of incorporating rainfall losses as a function of CN number (Wanielista 47 1990) and it is preferable than other simplistic approaches (i.e. linear runoff model) in case of lack 48 of runoff data as in the present study. Other more complex rainfall-runoff models for designing 3. The annual water balance in the IB (Infiltration Basin) is a valid hypothesis, taking into 52 account that rainfall in semi-arid regions occurs mainly during the wet period of a hydrologic year 53 (from October to April) and almost not at all during the dry period.
54
A micro-catchment is composed from the Contributing Area (CA) where runoff occurs and the 55 Infiltration Basin (IB) where water is stored directly in the root zone for crop requirements (Fig. 1 ). 56 57 Figure 1 . Typical micro-catchment and its components (strip form IB), (FAO 1991) .
58
The annual runoff volume from CA to IB (m 3 ) is given by: If p is the percentage of volume of water infiltrating into IB and lost as deep percolation losses 69 or/and evaporation from soil surface, the water volume finally stored in the IB is:
However, the annual volume necessary for crop water requirements in the IB is given by:
where:
74
ETc: potential evapotranspiration of the crop (mm).
75
Thus, for an effective planning it should be Vs=VRE Taking into account eqns 1, 2, 3 and 4, one
From eqn 5 the ratio λ= ΑCΑ/ΑΙΒ of areas of CA and IB can be calculated.
79
If AMC is the total micro-catchment area in m 2 , then: Besides, taking into account that for peach and apricot trees the root zone for each tree is of 164 minimum diameter 1.8 m and that distance between trees should not be less than 3 m (Pontikis 165 1997), the proposed IB dimensions for this arboriculture are: 2 m length and 3 m width, or AIB=6 166 m 2 . With computed λ=ACA/AIB= 1.5, the area of the CA should be 9 m 2 with the same width as 167 previously (i.e. 3x3 m). So, each MC in total will be 15 m 2 . According to eqn 13, the expected 168 annual stored volume of rainwater per IB for crop water requirements can reach in this case 3.75 m 3 . A rural road network will be constructed in the chosen area of 7 ha and so, the net irrigated will 176 be of 6.6 ha or 2.2 ha per arboriculture. Thus, 22.000/17= 1.294 almond trees will be planted, also 177 22.000/15=1.467 peach trees and 1.467 apricot trees (Fig.4) . The cost of construction is summarized in the following Table: 184 
186
The estimated total annual cost for fertilizers, pesticides and pruning for 4.228 trees is 10.000 €.
187
For almond trees the mean annual production is 10 kg/year/tree with selling price from the 188 producer 6 €/kg (Nanos 2018 i=10% (mean value for reclamation works in Greece).
202
Results from eqn (14) are presented in Table 3: 203 204 In the present study a new approach for planning micro-catchments for the M.C.W.H. technique
